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AUG 3 0 2000 510(k) SUMMARY FOR THE

ONCOGENE SCIENCE/Bayer Diagnostics
Total Prostate Specific Antigen (tPSA) Microtiter ELISA

This summary of 510(k) safety and effectiveness information is being submitted in
accordance with the requirements of SMDA 1990 and 21 CFR 807.92.

The assigned 510(k) number is: __K00212]
1. Submitter Information Prepared 8/22/00

Sheryl Brown-Shimer

Manager, Clinical Trials

Oncogene Science/Baycr Diagnostics
80 Rogers Street

Cambridge, MA 02142

Phone # 617-492.7289

Fax #617-492-8438

2. Device Information
Trade Name: Total PSA Micratiter ELISA
Common Name: PSA Immunoassay
Classification Name: Tumor-Associaied Antigen Immunological
' Test Systems Reclassified to Class 11
effective 9/19/96
3, Predicate Device Information
Name: Baycr Immuno 1™ System Prostate Specific
Antigen
Manufacturer: Bayer Corporatjon
PMA Number: P950021
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4. DEVICE DESCRIPTION

In prostate cancer patients, serum Total Prostate Specific Antigen (tPSA) levels have
becen shown to increase or decrease wilh changes in disease burden. Accuralc
longitudinal measurcments of serum Total PSA during the course of discase and therapy
can be used as an adjunctive test in the management of prostate cancer patients.
Increases in human serum levels of PSA arc observed in prostale cancer, benign prostatic
hypertrophy or inflammation of the genitourinary lissues. PSA concentralions arc not
elevatcd in serum from patients with cancers of the breast, lung, colon, rectum, stomacl,
pancreas or thyroid. Longitudinal measurements of serum PSA arc valuable for
monitoring prostate canccr patients since delectable levels of PSA following radical
prostatcctomny can indicatc disease recurrence while low PSA levels indicate discase-free

intervals,

In this 510(k) premarket notification, the performance and clinical safctly and
effectivencss of the Oncogenc Science Total Prostate Specific Antigen Microtiter
ELISA has been cstablished by comparison to a predicate device, the Bayer Immuno 1™
PSA Assay, in accordance with the “Guidance Document For Submission of Tumor
Associated Antigen Premarket Notifications, 510(k), to thec FDA", Throughout this
submission the assay is also referrcd to as the Total PSA Manual ELISA. Non-clinical
studies indicate this assay is a stable, reproducible, highly specific and sensitive assay in
which serum components and therapcutic agents do not interfere. Clinical studics
indicate substantial equivalence to the predicate device in patient populations, During

this study, Oncogene Scicnce Diagnostics, Inc. was purchased by Bayer Corporation.

The Total Prostate Specific Antigen Manual ELISA is a sandwich cnzyme
immunoassay which utilizes a mousc monoclonal antibody (MM1) for capture and an
alkaline phosbhatase labeled polyclonal anti-PSA antibody (MP-2) for detection. Both
the capture and detector antibodies spccifically bind human PSA, are supplied by our
manufacturing site, Bayer Corporation, in Elkhart, Indiana and are the samc antibodies

uscd in the predicate device for this study — Bayer Immuno 1™ Total PSA assay. The
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capture antibody has been immobilized on the interior surface of the microtiter plate
wells, To perform the assay, an appropriate volume of serum is incubated in the coated
well to allow binding of PSA to the capture antibody, then the conjugated polyclonal
antiserum is reactcd with bound PSA after a wash step. The amount of delector antibody
bound to PSA is measured with Blue Phos™ substrate catalyzed 1o produce a colored
product, allowing quantitation by spectrophotometry. Six prepared PSA standards (0,
0.5, 1, 5, 10 and 25 ng/ml) allow construction of a standard curve for subsequent
quantification of Total PSA in serum samples. BioRad PSA Lyphochek Immunoassiy

Plus Controls #370 werc used in cach run for qualily control of assay performance.

5. STATEMENT OF INTENDED USE

‘I'he Oncogene Scieuce Total Prostate Specific Antigen Microtiter ELISA is an
in vitro diagnostic assay intended to quantitatively measure Total PSA in human serum.
These PSA values should be used in conjunction with information available from clinical

and other diagnostic procedures as an aid in the management of prostate cancer patients.

6. SUMMARY OF STUDIES

Nonglinical performance charactcristics of thc Total Prostate Specific Antigen
Manual ELISA were dctermined at Oncogene Scicnce. These studies included tesls for
parallelism, lincarity, cross-reactivily, interfering compounds, heterophile and human

anti-mouse antibody and rhcumatoid factor interference, stabilily and sterility.

The clinical study was retrospective, using banked serum samples obtained by
DOCRO, Tnc. from institutional specimen banks. The study was separated into 3 parts,
with all samplcs analyzed in the ELISA at DOCRO, Inc. and all samples analyzed in the

predicate device at Oncogene Science.

Part I looked at a monitoring cohort with 4-6 serial serum specimens from 60
paticnts with prostate carcinoma, oblained from two clinical institutions. Both assay

results are compared graphically for progressing, responding and stable patients,
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Part II was a Clinical Method Comparison statistically analyzing results from both
devices for 193 Normal hcalthy men and for 300 men with prostate diseascs. Cumnulative
frequency distributions and 90 and 95" order statistics arc compared in the normal
cohort. Regression analyses determine the functional relationship between the test device
and the predicate device for various prostate discase groups. Substantive Equivalence

among patient groups for the two devices is shown with mean comparisons.

Finally, Part 1 dctcrmined assay variability and analytical senmsitivity by
analyzing intra-assay, inter-assay and intcr-laboratory vaniability of threc quality control
materials, thrce test control materials and six standards in a 20 day Precision study
(NCCLS EPS5-T2) performed at three laboratory sites. '

7. PERFORMANCE DATA - NONCLINICAL STUDIES

7.1 Antibody and Antigen Characterization.

Both the capture antibody (anti-PSA mouse monoclonal) and the detector
antibody (anti-PSA polycloncal) arc supplicd by our manufacturing sile, Bayer
Diagnoslics in FElkhardl, Indiana after purification and characterization including
electrophoretic mobility, antibedy PI and protein content. The Oncogence Science Total
PSA ELISA standards are from Scripps Laboratories, San Diego, CA, CAT# P0724,
Two lots of this PSA standard antigen were characterizcd by non-reducing SDS PAGE

and show consistent results across the lots and with literature refercnees.

7.2 Parallelism, Linearity, and Spike and Recovery

When serum samples are serially diluted in Sample Diluent (or diluted to 75%,
50%, 25% and 10% in sample diluent), 90-118% rccovery is obtained, validating the
Sample Diluent as appropriale for diluting and measuring human serum for PSA.
Lincarity of the assay was indicated by dilution of palicnt serum samples with a male -
scruim pool at equally spaced proporlions of sample concentration and gave percent

recoverics from 93-113%. Analytc spiked into 3 patient sera at 3 spike levels gave
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average percent recoveries of expected values (versus sample diluent spiked with analyte)
of 97%. Therefore serum sample matrix does not affect the ability of the Oncogene

Science Total PSA ELISA to accurately measure Total PSA in serum.

73 Cross Reactivity and Interference Testing

Three protease inhibitors, Kallikrein, Trypsin and Chymolrypsin, are in the same
family as PSA and show high homology with PSA. When spiked into patient scra at 3
final concentrations (higher than normally present in patient scra), there was no cffect on
the recovery of PSA from thesc samples, suggesting that none of these proteins cross-

react in the assay.

PSA measurements might be performed while patients are taking vitamins, over-
the-counter drugs, or undergoing chemotherapy, thereforc, these potential exogenous
interferents were spiked into a positive control serum pool which was then analyzed for
PSA. Potential endogenous intcrferents found as common serum components were
analyzed similarly. All compounds tested allowced close to 100 % recovery of Total PSA,

suggesting that nonc of thesc materials interfered with measurement of PSA.

The potcntial non-specific reactivity of HAMA (human anti-mouse antibodics)
‘and of rheumatoid factor in the ELISA were investigated. Testing a number of HAMA
and rhcumatoid faclor positive serum samples indicated there is no significant

interference from such sammples in the Oncogene Science Total PSA ELISA.

7.4  High-Dose Hook Effect and End-to-End Variation

A 100 pg/ml stock solution of PSA was diluted 6 times and assayed to show that
no high-dose hook effect is observed in the ELISA when samplcs containing very high
levels of Total PSA arc assayed in the microtiter ELISA.

For end-to-end variation analysis, timing of critical proccdural steps was allered
from sample lo sample within a singlc run. These experiments showed that greatly

extended incubation times could result in erroneously increased or decreascd recoveries

—
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of Total PSA (around 15%). However, during normal use following instructions,
expected variance in timing of each of the reagent steps is expected to fall well short of

these extended times.

75  Plate Coating Variability and Device Stability

When a Scrum Control sample at 3.3 ng/ml PSA was assaycd over an entire plate,
a coefficient of variance of 9% was observed indicating consistcnt sample recovery.
Thus uniform antibody coating is indicated throughout the plate. Total PSA standards
exhibit long term stability (>18 months). Performance of Total PSA ELISA Kits remains
robust and consistent when stored for at lcast 8-9 months post-manufacture at the

recommended storage icmperaturc.

7.6  Reagent Bioburden and Preservative Effectiveness Evaluation

Multiple aliquots of the liquid components of the Oncogene Scicnce Total PSA
ELISA (all greatcr than 8 months post-manufacture) were tesied at My¢oscicnee, Ine. No
rcagent was capablc of maintaining or promoting growth of acrobic bacteria, yeast or

mold,

7.7  Sample Handling

PSA rccovery was analyzed after storage of palient scrum samples or BioRad
Lyphochek Immunoassay Plus Controls at 4°C and -20°C for 32 days, as well as afler
multiple freeze/thaw cycles prior to assay. PSA is stable jn human serum for all of thesc

conditions, including after at least 6 cycles of freczing and thawing.

8. PERFORMANCE DATA — CLINICAL STUDIES
| Part I - Monitoring. In 58/60 patients, test and predicate device longitudinal
graphs are closc to or completely supcrimposable. In one casc, a middle sample is very

different and in one case, both devices give very high PSA values but the predicate
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device plateaus out at a high 500 ng/ml, while the ELISA continues to increasc. In all 60
cases, the two devices show the sarne trend, indicating substantial equivalence of the
ELISA to the predicate device as an aid in the management (monitoring) of prostate
cancer patients. Further, in most cases there is a dircct relationship between changes in
Total PSA concentration and clinical coursc of diseasc, demonstrating the clinical utility
of this assay, when used in conjunction with other clinical indicators, to confirm response
to therapy and to signal possible recurrence of malignant discase.
Part II — Clinical Method Comparison.

A) Cutoff - The cumulative distributions of a normal healthy cohort
of 200 men ages 40-49 were similar between the predicate and Lest devices. Analysis of a
revised cohort (seven outliers rcmoved) shows that the 95™ order statistic for the
predicate device, Immuno 1™, is 3.16 ng/ml PSA (95% confidence interval:2.79-3.69),
while for the ELISA it is 3.51 ng/ml PSA (95% CI:3.02-4.05). A Demmings Method
Comparison of results from the two assays gives a Slope of 1.098 (Identity Line = 1.0).
The predicate and test devices give comparable results on the '19‘3 Normal Patients. The

Distribution of PSA ié shown in the chart below.

Distribution of ELISA PSA (ng/ml) in Normal Healthy
Males 40-49
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B) Method Comparison — Regression analysis on a prostate disease cohort
of 293 mcn was used to determine the functional relationship between the test and
predicate deviccs. Based on biopsy results, this group consisted of 29% normal, 18 %
BPH, 12 % prostatitis, 5 % PIN/Suspicious and 35 % prostate cancer. Mean Tatal PSA
values were similar in each group except the malignant group, which had higher values.
There were no significant differences in PSA values betwcen the predicate and test
devices in all biopsy groups by Greenhouse-ANOVA., A Demings method comparison of
the 189 men with benign prostate disease shows agreement between the values of the
predicate and test devices of:

| Test device = 1.04 * (predicatc device) —~ 0.2
This indicates a proportional and constant bias in this sub-cohort of 4% of the predicate
device value. This increase is within the %CV of each assay, indicating substantial
equivalence of these two devices for analysis of men with benign prostate disease.

Dermings comparison for the 104 men [rom the prostate diseasc cohort with
prostate canccr gave agreement of:

Test Device = 1.01 * (predicate device) - 0.14
This indicates no significant proprortional and constant bias, and therefore a substantial
equivalencc of the two devices for men with prostate cancer.

Finally, for the combined study, 486 samples of both nopmal and prostate diseasc
patients, in the range 0 to 93.3 ng/ml, the relationship betwcen the Total PSA Microtiter
ELTSA and the predicate device is described by the equation:

ELISA PSA = 1.0094(predicate dcvice) + 0,0156

Correlation coefficient (r) = 0.98

C) Substantive Equivalence Among Patient Groups — Equivalence for
cach of the three cohorts of Normals, Prostate Cancer, and Benign Prostate Diseases was
shown by Greenhouse-Geisser ANOVA. Equivalence was defined as: Mean Total PSA
ELISA value of the cohort similar to thc Mean [mmuno 1™ PSA value.
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Expected ELISA Values for Total PSA in Normals and in Disease Groups

N % Distribution of tPSA by Disease Category | MEAN
0-4.0 4.1-10 10.1 - 30 > 30 (ng/ml)
' ng/ml ng/ml ng/ml ng/ml
Healthy Normals | 193 96 4 0 0 .10
Biopsy Resuylts 293
Normal Biopsy | 85 25.9 57.6 16.5 0 6.82
BPH 53 24.5 54.7 20.8 0 6.94
Prostatitis | 36 | 33.3 472 16.7 38 777
PIN/Suspicious | 15 20 73.3 6.7 0 5.96
Prostate Cancer | 104 192 | 48 27 58 10.96
By Gleason ‘
3 1 | 100
a1 € | 167 83.3
51 11 | 182 63.6 51 9.1
6] 56 | 25 482 25 1.8
71 18 | 111 38.9 389 1L1
§8{ 10| O 30 60 10
5 2 0 50 0 50

9. CONCLUSIONS
9.1 Device Performance
~ The Oncogenc Science Total PSA Microtiter ELISA is reproducible, shows good

linearity and parallelism, and has no cross-reactivity, high-dose hook effect, or

interfercnce problems.
9.2 Substantial Equivalence ‘
Comparison of clinical sample results [rom the Oncogence Science Total PSA
Microtitcr ELISA and from the Baycr Immuno 1™ PSA, for which there is an approved
PMA, demonstrate that the two devices are equivalent with respect to method

performance, clinical utility and device safety and effectivencss. The two devices give

- CONFIDENTIAI AND PROPRIETARY -
Page 2 0f 10




puv0L30

Oncogene Science/Bayer Corp 510(k) #K002121 Additional Information
Manual Total PSA ELISA Safety and Effectiveness

equivalent results in analysis of men with benign prostate discase and in men with
prostate cancer. Longitudinal measurements of PSA using both assays for moniloring

men with prostate cancer gave close to or completely superimposable results graphically.
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Food and Drug Administration

AUG 3 0 2000 2098 Gaither Road

Rockville MD 20850
Ms. Sheryl Brown-Shimer
Manager, Clinical Trials
Oncogene Science
Bayer Corporation:
80 Rogers Street
Cambridge, Massachusetts 02142-1168

Re: K002121
Trade Name: Oncogene Science Total PSA Microtiter ELISA
Regulatory Class: II
Product Code: LTJ
Dated: July 10, 2000
Received: July 13, 2000

Dear Ms. Brown-Shimer:

We have reviewed your Section 510(k) notification of intent to market the device referenced
above and we have determined the device is substantially equivalent (for the indications for use
stated in the enclosure) to legally marketed predicate devices marketed in interstate commerce
prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to devices that
have been reclassified in accordance with the provisions of the Federal Food, Drug, and
Cosmetic Act (Act). You may, therefore, market the device, subject to the general controls
provisions of the Act. The general controls provisions of the Act include requirements for annual
registration, listing of devices, good manufacturing practice, labeling, and prohibitions against
misbranding and adulteration.

If your device is classified (see above) into either class II (Special Controls) or class 11T
(Premarket Approval), it may be subject to such additional controls. Existing major regulations
affecting your device can be found in the Code of Federal Regulations, Title 21, Parts 800 to 895.
A substantially equivalent determination assumes compliance with the Current Good
Manufacturing Practice requirements, as set forth in the Quality System Regulation (QS) for
Medical Devices: General regulation (21 CFR Part 820) and that, through periodic QS
inspections, the Food and Drug Administration (FDA) will verify such assumptions. Failure to
comply with the GMP regulation may result in regulatory action. In addition, FDA may publish
further announcements concerning your device in the Federal Register. Please note: this
response to your premarket notification submission does not affect any obligation you might
have under sections 531 through 542 of the Act for devices under the Electronic Product
Radiation Control provisions, or other Federal laws or regulations.
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This letter will allow you to begin marketing your device as described in your 510(k) premarket
notification. The FDA finding of substantial equivalence of your device to a legally marketed
predicate device results in a classification for your device and thus, permits your device to
proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801 and
additionally 809.10 for in vitro diagnostic devices), please contact the Office of Compliance at
(301) 594-4588. Additionally, for questions on the promotion and advertising of your device,
please contact the Office of Compliance at (301) 594-4639. Also, please note the regulation
entitled, “Misbranding by reference to premarket notification” (21CFR 807.97). Other general
information on your responsibilities under the Act may be obtained from the Division of Small
Manufacturers Assistance at its toll-free number (800) 638-2041 or (301) 443-6597 or at its
internet address "http://www.fda.gov/cdrh/dsma/dsmamain.html".

Sincerely yours,

/U-mm]m%

Steven I. Gutman, M.D., M.B.A.

Director

Division of Clinical Laboratory Devices
Office of Device Evaluation

Center for Devices and Radiological Health

Enclosure
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510 (k) Number (if known): K00 A Al

Device Name: Oncogene Science Total PSA Microtiter EL A

Indications For Use:

The Oncogene Science Total Prostate Specific Antigen (tPSA) Microtiter ELISA is an in
vitro diagnostic assay intended to quantitatively measure Total PSA in human serum.

These PSA values should be used in conjunction with information available from clinical
and other diagnostic procedures as an aid in the management of prostate cancer patients.

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER
PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use \/ OR Over-the-counter Use
(per 21 CFR 801.109) ’

(Optional Format 1-2-96)

(Division Sign-Off) )
Division of Clinicel Laboratory Devices %@@Z, 21/
510(k) Number .
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